Performance analysis and evaluation of parallel, cluster, and grid computing systems
techniques can analyze systems of 100 states, this study shows that continuous state-space approximation can deal with a much larger number of states.
Capturing the effect of virtual channels has always been an important issue in developing analytical performance models for multicomputer networks. Most previous performance models have relayed on a method proposed by Dally to compute the probability of the number of busy virtual channels per physical channel. Dally's method is based on a Markov chain whose accuracy degrades with increased traffic loads. Alzeidi, Ould-Khaoua, Khonsari propose and validate an original general method to compute the probability of virtual channels occupancy. They also show that Dally's method can be deduced as a special case of the new general method.
Data Distribution Management (DDM) plays a key role in traffic volume control of large-scale distributed simulations. Boukerche, Gu, and Arujo present a new DDM scheme called the Adaptive Dynamic Grid-Based (ADGB) scheme that optimizes DDM time through analysis of matching performance. ADGB uses an advertising scheme in which information about the target cell involved in the process of matching subscribers to publishers is known in advance. Assuming worst case propagation delays, when the matching probability is high, the authors show that an efficiency gain of 66% can be achieved by the ADGB over the existing Dynamic Grid-Based scheme.
Self-similar traffic has been shown on many occasions that it is highly detrimental to the performance of scheduling mechanisms and user-perceived QoS. As a result, it is necessary and timely to quantitatively and accurately evaluate the effects of self-similar traffic on network performance. Jin and Min propose a new and cost-efficient flowdecomposition approach to analytically modeling the GPS queuing system under self-similar traffic. They obtain the analytical upper and lower bounds of the queue length distributions for individual traffic flows. Extensive simulation experiments are used to validate the accuracy of the proposed flow-decomposition approach as well as the predicted analytical performance results.
In the ninth paper, Thomas uses the Markovian process algebra PEPA to analyze the performance of a new job allocation scheme in distributed systems. The new scheme requires no prior knowledge of job size and has been shown to be more efficient than round robin and random allocation when the job size distribution is heavy tailed and the load is not high. The job size distribution is phase-type and the queues are bounded. Numerical results are derived and compared with those derived from models employing random allocation and the shortest queue strategy. It is shown that the new allocation scheme can perform well for a range of performance.
The heterogeneity of networks of contemporary distributed computing environments represents a great challenge to model the communication of high performance computing applications. In the last paper of this special issue, Stefenell and Mounie propose a novel generic framework based on communication models and adaptive techniques for dealing with prediction of communication performance on cluster-based hierarchical platforms. They introduce the notion of polyalgorithmic model of communications, which corresponds to selection of the communication and scheduling strategy, which characterizes the grid platform. They apply the suggested methodology on collective communication and show that the framework provides considerable performance while determining the best algorithm depending on the problem and architecture parameters.
Finally, as the guest co-editors of this special issue, we would like to express our deepest thanks to the Editorin-Chief, Prof. Edward Blum, for giving us the opportunity to host this special issue in the Journal of Computer and System Sciences, and for his guidance and helpful feedback when preparing this special issue. We also thank the authors for their contributions, including those whose papers have not been included. Last, but not least, we greatly thank and appreciate the thoughtful work of the many reviewers who have provided invaluable evaluations and recommendations.
